Evaluation of an enzymatic procedure for determination of serum cholesterol with the Abbott ABA-100. Clin. Chem. 20, 1282Chem. 20, (1974.
. 21. Albers, J. J., Warnick, G. R., Wiebe, D., eta!., Multi-laboratory comparison of three heparin_Mn2+ precipitation procedures for estimating cholesterol high-density lipoprotein. 
30, 147 (1977).

Analytical Precautions in Measurement of Blood Cyanide
F. Lee Rodkey and Robert F. Robertson
Solutions of KCN in 0.1 mol/liter NaOH, stored for six months at 4 #{176}C, were unchanged as determined by silver titration and color development with pyridine-pyrazalone reagent. At room temperature the cyanide concentration of such solutions decreased by 0.079% per day (half life = 880 days) and the extent of color development changed in direct proportion to the change in silver titer. Rubber stoppers adsorb (or dissolve) HCN when in contact with this gas. The cyanide tends to come out of the stopper long after the source of the gas is removed. Rubber stoppers and expired air contaminated by HCN must be carefully avoided during cyanide analysis. Expired air contains HCN, generally in larger amounts for persons who smoke.
We recently published a procedure for measuring blood cyanide concentration (1) . During the development of this procedure we occasionally observed unexplained, aberrant results. Further experience with the method has allowed us to define several additional factors that must be controlled. These include the stability of stock KCN standard solution and two sources of cyanide contamination: expired air and contaminated rubber stoppers.
Materials and Methods
The reagents, apparatus, and proceduresusedwere exactly as previously reported (1) in 0.1 mol/liter NaOH, prepared with de-ionized water. They were then stored at different temperatures and in different containers as noted. Techniques of silver titration of the stock KCN solutions and color development of the working standards were unchanged from those described (1).
Results and Discussion
Stability of KCN:
A long-term instability of stock KCN solutions in 0.1 mol/liter NaOH was suspected when we analyzed several KCN stock solutions that had been prepared several months previously and stored at room temperature without contact with rubber. These solutions gave lower silver-titration values, and the diluted working standards developed less color with the pyridine-pyrazalone reagent. We then prepared three stock KCN solutions and analyzed them periodically by both the silver titration and the colorimetric pyridine-pyrazalone procedures (Table 1) . Stock KCN solutions stored at room temperature in glass or polyethylene containers decreased in titer at about the same rate. Only 86.5% of the initial cyanide remained after six months. The decrease in cyanide at room temperature follows first-order kinetics, with a loss of about 0.079% per day-or a half life of 880 days. The sample stored in plastic at refrigerator temperature, 4 #{176}C, did not change its silver titer by more than about 2 parts per thousand throughout this entire period. Each of these solutions was diluted 1000-fold with 50
mmol/liter
NaOH for colorimetric assay with the pyridinepyrazalone reaction by the routine procedure (1). On the day the stock solutions were prepared, the absorbance was 0.0228 (range, 0.0227-0.0229) for each nanomole of cyanide for all solutions. This value remained constant for the stock solution stored at 4 #{176}C (range, 0.0227 to 0.0229) throughout the entire period. The solutions stored at room temperature showed a progressive loss in color developed that exactly corresponded with the decrease in silver titer of the stock solutions. The absorbance on day 187 for all three solutions varied from 0.0225 to 0.0230 per nanomole of cyanide, based on the silver titration on that day. These data clearly show that the stock KCN solutions are much more stable when stored at 4 #{176}C, there being no detectable loss in six months. Solutions stored at room temperature should be regularly re-standardized by silver titration, because the amount of color developed follows the silver titer.
Effect of expired air: We noted a variation in color development in blanks and standards when certain technicians performed the analysis. The problem was finally traced to the cyanide present in expired air, which was being absorbed during the pipetting of the alkaline solutions with "blow-out" Ostwald pipets. The presence of cyanide in expired air was first reported by Boxer and Rickards (2) . Our greatest variability was observed with one technician who smoked. We tested the amount of HCN expired in 1 mm from groups of laboratory workers who were smokers and non-smokers. The results (Table 2) show that HCN is present in expired air, generally greater for smokers than non-smokers. We now avoid the use of "blow-out" pipets, to eliminate such contamination.
Rubber stoppers: Our laboratory routinely does many total hemoglobin measurements by the cyanmethemoglobin procedure (3). The solutions are commonly closed with rubber stoppers (Vacutainer Tube stoppers) for mixing and to prevent evaporation.
Such rubber stoppers apparently dissolve HCN derived from the cyanmethemoglobin reagent. Dissolution of the HCN may then contaminate any reagent when the stopper is used to close another container. The extent of such contamination is indicated by the results given in Table  3 . We tested a group of five rubber stoppers taken from the laboratory drawer and one new stopper. The stoppers were thoroughly washed in detergent and distilled water. Each stopper was then used to close a glass test tube containing 2 ml of 50 mmol/liter NaOH. The tubes were inverted to allow the NaOH to remain in contact with the rubber stopper for 48 h. The amount of cyanide present in the NaOH was then measured colorimetrically.
No cyanide was present in the new stopper, but significant amounts were present in all others. 
